Successful transcription of specific genes required for long-term memory processes involves the orchestrated effort of not only transcription factors, but also very specific enzymatic protein complexes that modify chromatin structure. Chromatin modification has been identified as a pivotal molecular mechanism underlying certain forms of synaptic plasticity and memory. The best-studied form of chromatin modification in the learning and memory field is histone acetylation, which is regulated by histone acetyltransferases and histone deacetylases (HDACs). HDAC inhibitors have been shown to strongly enhance long-term memory processes, and recent work has aimed to identify contributions of individual HDACs. In this review, we focus on HDAC3 and discuss its recently defined role as a negative regulator of longterm memory formation. HDAC3 is part of a corepressor complex and has direct interactions with Class II HDACs that may be important for its molecular and behavioral consequences. And last, we propose the ''molecular brake pad'' hypothesis of HDAC function. The HDACs and associated corepressor complexes may function in neurons, in part, as ''molecular brake pads.'' HDACs are localized to promoters of active genes and act as a persistent clamp that requires strong activity-dependent signaling to temporarily release these complexes (or brake pads) to activate gene expression required for long-term memory formation. Thus, HDAC inhibition removes the ''molecular brake pads'' constraining the processes necessary for long-term memory and results in strong, persistent memory formation.
Introduction
Gene transcription is essential for long-term synaptic plasticity and long-term memory formation (Alberini, 2009) . Chromatin modifications can modulate the transcription required for longterm memory processes by providing transient and potentially stable epigenetic marks that activate and/or maintain transcriptional processes. Histone acetylation is a chromatin modification that modulates histone-DNA interactions via two different classes of enzymes: histone acetyltransferases (HATs), which acetylate histone tails and promote gene transcription; and histone deacetylases (HDACs), which remove acetyl groups and lead to gene silencing (Kouzarides, 2007) . A learning event that produces long-term memory enhances histone acetylation, by increasing HAT and decreasing HDAC activity, to induce specific patterns of gene expression (Federman, Fustiñana, & Romano, 2009; Levenson et al., 2004) .
Numerous studies have shown that a potent HAT, cyclicAMP response element binding protein (CREB)-binding protein (CBP), is necessary for long-lasting forms of synaptic plasticity and longterm memory (reviewed in Barrett & Wood, 2008) In contrast, HDACs have been shown to be powerful negative regulators of long-term memory processes. Nonspecific HDAC inhibitors enhance histone acetylation, synaptic plasticity, as well as long-term memory (Bredy & Barad, 2008; Guan et al., 2009; Lattal, Barrett, & Wood, 2007; Levenson et al., 2004; Malvaez, Sanchis-Segura, Vo, Lattal, & Wood, 2010; Roozendaal et al., 2010; Vecsey et al., 2007) . Using subthreshold training conditions, HDAC inhibition can transform a learning event that does not lead to memory formation into a learning event that does result in significant long-term memory (Stefanko et al., 2009) . Further, HDAC inhibition can also generate a form of long-term memory that persists beyond the point at which normal memory fails (Stefanko et al., 2009 ). This body of work implicates histone acetylation as a potential mechanism by which a learning event can result in encoding of a long-term memory, whereas deacetylation likely inhibits this process.
